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(54) Title: IMPROVED SELF LOCKING NUT 




(57) Abstract 

A self-locking nut comprising an annular body (1 1) having a screw threaded interior passage (12). A slit (16) extends from 
the interior passage through to the outer side of the annular body and extends axially from a first end (13) to a second end (14) of 
the annular body (11). An expansion element (18) is retained in a recess (17) located in the annular body (11) and intersecting the 
slit (16). The expansion element is rotatable between first and second positions and is asymmetrically shaped such that movement 
of the expansion element (18) from the second position to the first position causes the slit to open thereby increasing the diameter 
of the interior passage (12), so that the nut ceases to be a stiff nut and becomes freely rotatable on the intended bolt. 



* See back of page 



BEST AV/All ABLE COPY 



DESIGNATIONS OF "DE" 



tin* further iiotica anv destanation of "DE" in any international application 

October 3. 1990, shall have effect in the 
££y T^JTLp^c of Germany with the exception of the temtory of the 
former German Dempcra^c Repybfic. 



FORTHE PURPOSES OF INFORMATION ONLY 

of pamphlets publishing international 



Codes used to identify States party to the PCT on the front 
applications under the PCT.U 



AT Austria 

AU Australia 

BB Barbados 

BB Belgium 

BP Burkina 

BG Bulgaria 

BJ Benin 

BR Brazil 

CA Canada 

CP Central African Republic 

CO Congo 

CH Switzerland 

CM Cameroon 

DB Germany 

DK Denmark 



ES 


Spain 


PI 


Finland 


PR 


France 


CA 


Gabon 


CB 


United Kingdom 


CR 


Greece - 


HU 


Hungary 


rr 


Italy 




Japan 


KP 


Democratic People** Republic 




of Korea 


Kft 


Republic of Korea 


44 


Liechtenstein 


LK 


Sri Lanka 


LU 


Luxembourg 4 



MC Monaco 

MC Madagascar 

ML Mali 

MR Mauritania 

MW Malawi 

NL Netherlands 

NO Norway 

PL Poland 

RO Romania 

SD Sudan 

SE Sweden 

SN Senegal 

SU Soviet Union 

TO Chad 

TC Togo 

US United States of America 



WO 91/02172 



PCT/AU90/00317 



" 1 " 

IMPROVED SELF LOCKING NUT 

TECHNICAL FIELD 

The present invention relates to a self -locking nut, 
by which is meant a nut which is inherently highly resistant 
5 to loosening under vibration forces. Nuts of this type are 
sometimes known as "stiff nuts". 

BACKGROUND ART 

Previously, various devices have been proposed for 
10 preventing or resisting the loosening of a nut on a screw, 

bolt or other threaded member such as a stud when subject to 
vibrations. Stiff nuts have certain conveniences over 
positive locking devices but do have certain limitations and 
disadvantages . 

15 One such self locking nut disclosed in UK Patent No, 

19069 to Havenhand consists of a conventional nut which was 
formed with a slit down one of its faces extending into the 
bolt hole. The slit in the nut was then closed under 
pressure reducing the diameter of the nut thread and the nut 

20 was then hardened and tempered so as to be ready for 

engagement with a bolt or stud. This nut, although being an 
effective self locking nut by virtue of the inherent 
clamping forces between nut and bolt threads has the 
disadvantage of having a high application resistance as the 

25 nut had to be wound down the bolt thread in the clamped 

position. Furthermore, when subjected to the immense forces 
applied to the nut when being preloaded by impact wrenches 
the split tended to open as the tension increased. 

An earlier development in lock nuts disclosed in US 

30 Patent No. 193272 was similar to the above described nut 
with the addition of a wedge which could be inserted into 
the slit thereby opening the nut so that it could readily be 
wound down the bolt thread by hand and when in position, the 
wedge could be withdrawn tcf permit the nut to close around 

35 the bolt thread. 

The latter arrangement however has a number of 
disadvantages due to the fact that the wedge cannot be 
forced radially into the central portion of the slit in the 
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nut due to possible thread damage and the fine angle 
required of the wedge and accordingly the wedge is required 
to be forced aacially or longitudinally into the top of the 
slit. As the wedge is required to pass down parallel to the 

5 thread, however, again thread damage can often result due to 
the wedge being off course. 

Furthermore, as the width of the slit varies from the 
smaller sizes of nuts to the largest sizes, different sized 
wedges for different sizes of nuts are required. In 

10 addition, the %edge is required to be of a predetermined 
penetration ie^th to^avoid the slit in the nut being 
expanded beyarid its point of recovery. Should the nut pass 
this point of aKpansion, it will not fully recover and 
thereby lose ^ome of its locking characteristics. 

15 Further : disadvantages arise because the wedge 

operates in a parallel sided slit so that the inner edge of 
the slit taJces^ail the wear as soon as the nut commences to 
expand. Thes^very large forces over such a small area wear 
the top of thqi; slit and after a number of uses the wedge 

20 needs to penetrate- further to open the slit to allow for the 
nut to be freely ground down the bolt thread. 

A further . quite serious disadvantage is that the 
wedge, when owning the slit opens it only at one end and 
closes it at ^he other end thereby requiring the slit to be 

25 opened further to overcome the misalignment of the nut and 
bolt threads* *; 

A further disadvantage is that non-standard tools are 
required to open the nut for use. 

30 DISCLOSURE OF THE INVENTION 

Hie present invention aims to ameliorate at least 
some of the disadvantages of the prior art by providing a 
nut comprising a^'atoular body having first and second ends 
extending arotmd an axis • with a screw-threaded interior 
35 passage extending along said axis, a slit extending 

outwardly f rog^ the interior passage to the outer side of the 
annular body >iid^ ext^ding axially from the first end to the 
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second end r the nut being of resiliently expandable form for 
fitting to an intended bolt and being arranged to be biased 
by the resilient material from which the nut is made into a 
normal position wherein the interior passage has a 

5 significantly reduced diameter compared with the diameter of 
the intended bolt such that when fitted on the bolt, the nut 
has a high resistance to rotation, an expansion element 
being retained in the annular body and being rotatable 
between a first position wherein the expansion element 

10 causes the slit to open against the inherent resilience of 
the nut to permit the nut to be freely threaded onto the 
bolt, and a second position wherein the expansion element 
allows the slit to close under the influence of the inherent 
resilience of the nut towards or to the normal position such 

15 that the nut, when located on the bolt, is caused to clamp 
tightly on the bolt. 

Preferably, the expansion element has means for 
engagement with a removable tool to facilitate movement of 
the expansion element between the first and second positions. 

20 Preferably, the expansion element is wholly retained 

in a recess formed in the body of the nut. Preferably this 
recess is located midway between the first and second ends 
of the annular body. 

Preferably, the expansion element is rotatable around 

25 a rotation axis extending at right angles to the axis of the 
threaded interior passage and in a cross section at right 
angles to this rotation axis, the expansion element is 
substantially oval in shape • It must be appreciated that 
the expansion element, in a cross section perpendicular to 

30 the rotation axis, may be of any other suitable non-circular 
form. 

The expansion element, in cross section through the 
rotation axis, in one embodiment can be barrel like in shape 
and the expansion element is arranged to be inserted into 
35 the recess by a snap fit process so as to be retained. 

However, for ecomony of manufacture, the expansion 
element may be parallel sided. In this arrangement, the 
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recess may be arranged with similar parallel sides and sized 
such that the expansion element is merely slotted into the 
recess in the second position without needing to expand the 
slit. To retain the expansion element in the recess, the 
5 expansion element may be first located in the second 
position in the slot and then the annular body is pin 
punched on opposite sides of the outer edge of the recess. 
This causes displacement of material over the opening of the 
recess and this displaced material acts as a retaining lug 
10 to hold the expansion element captive in the recess. 

Advantageously, the annular body may have at one end 
a ramp-like profile to define a frustoconical shape or part 
spherical shaped end surf ace which is adapted for 
cooperation with a corresponding configured seat on a washer 
15 or workpieoe. ' 

The nut is preferably of a steel selected to suit the 
manufacturing process by which the nut is made, and the 
manufacturing ^process may include providing the longitudinal 
slit with a suitable width, cold pressing the nut to close 
20 the slit" thereby achieving partial plastic deformation, and 
removing the pressure, the longitudinal slit recovering in 
width to' have a thickness approximately half of that with 
which it was originally formed. In this form of the nut the 
width of: the slit is chosen so as to be as small as possible. 
25 However, preferably the nut is manufactured by a 

process comprising%he steps of: 

a) providing an annular body having first and second 
ends extending around an axis with a screw threaded interior 
passage extending along said axis, said interior passage 

30 having a diameter less than the diameter of an intended bolt; 

b) milling a cavity in the outer side of the annular 
body sized to : receive an expansion element; and 

c) cutting ailit in the annular body, wherein the 
slit extends cutwar^p.^-: from the interior passage to the 

35 outer side^f;,tte a^ular body and axially from the first to 
the second, ends and .is arranged to pass through the cavity 
in the ou-ter^ Side of 'the annular body. In this process as 
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well the width of the slit is chosen so as to be as small as 
possible. 

The nut may be of high tensile steel including 
approximately 0.4% carbon, 0.8% magnesium, 0.9% chromium and 
5 0.2% molybdenum. 

In a further aspect the present invention provides a 
kit of parts comprising: 



and second ends and extending around an axis with a 
10 screw-threaded interior passage extending along said axis, a 
slit extending outwardly from the interior passage to the 
outerside of the annular body and extending axially from the 
first end to the second end, and a recess formed in the 
annular body and extending to the slit; and 
15 b) an expansion element shaped and dimensioned to 

be retained in the recess, rotatable therein about a 
rotation axis between first and second positions, the 
expansion element being assymetrically shaped about the 
rotation axis such that movement of the expansion element 
20 from the second position to the first position causes the 

slit to open thereby increasing the diameter of the interior 
passage of the annular body so that the nut becomes freely 
rotatable in a bolt on which it is intended to be fitted. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Notwithstanding any other forms that may fall within 
30 its scope, the preferred forms of the invention will now be 



described by way of example only with reference to the 
accompanying drawings in which: 

Figure 1 is an elevation of a nut embodying the 
invention engaged with an intended bolt and associated with 
35 a washer (shown in sectional view) ; 

Figure 2 is a reduced plan view of the nut of 
figure 1; 



a) 



a nut comprising an annular body having first 



25 



.Further embodiments may be developed utilising 
advances in materials technology and consequently, 
variations in structure and dimensions may be appropriate. 
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Figure 3 'y is an ^enlarged view showing details of the 
recess and expansion element of the nut of figure 1; 

Figure ,--4T^ts an enlarged, view showing the expansion 
element jpotated "to the first position to open the slit of 
5 the nut; 

Figure 3 is a cutaway part-perspective view along the 
slit showing one form of the expansion element engaged with 
a nut; > 

Figure 6 illustrates the manner in which one form of 
10 the expansion element is engaged with the nut; 

Figure 7 illustrates a second embodiment of the 
invention wherein the expansion element is in a first 
position and i? integral with a lever; 

Figure 8 illustrates the nut of figure 7, wherein the 
15 expansion eletf&nt is in the second position; 

Figure 9 illustrates an enlarged view showing details 
of a third embodiment of the nut embodying the invention 
wherein the expansion element is in the second position; and 

Jigure JLO is a sectional view along line A-A of the 
20 nut of figure .9 * 

BEST MODES FOR CARRYING OUT THE INVENTION 

Referring firstly to figures 1 and 2, there is 
illustrated a hut 10 which is of substantially conventional 

25 shape and whic^ is formed of a material of sufficient 

resilience to^serve as a "stiff nut" as described below. 
The nut 10 incorporates an annular body 11 having an outer 
periphery in the shape of a hexagon, and an axial 
screw-threaded passage 12 extending between a planar first 

30 or upper end 13 and a second or lower end 14. The lower end 
14 having a sTSb^tantially frustoconical form with the 
surface 15 of ^the lower end 14 forming an angle X to the end 
plane of approximately 5° . In an alternative arrangements 
(not shc^^^e angle X could range between 10° and 60° or 

35 both ends of .the nut c^uld be of planar form. 

A longitudinal 6lit 16 extends radially through one 
side of the nut body 11 from the interior passage 12 through 

.-•^V^Si^^TlTUTE. SHEET j 
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to the outer edge. The slit 16 also extends from the first 
end 13 to the second end 14. 

The nut 10 is of a resiliently expandable form and is 
arranged to be biased into a normal position as shown in 

5 figure 1, by the resilient material from which the nut is 
made. In the normal position the interior passage 12 has a 
significantly reduced diameter compared with the diameter of 
a bolt 21. Consequently, when the nut 10 has been fitted to 
the bolt 21 and the nut is in the normal position, the nut 

10 has a very high resistance to rotation. 

In a first embodiment an oval, barrel-shaped 
expansion element 18 is retained in the nut and is rotatable 
about an axis extending radially relative to the nut between 
a first position as shown in figure 4 and a second position 

15 as shown in .figure 3. The expansion element is captive in a 
cavity 17 comprising a part oval recesses 19 formed in the 
respective parts of the body 12 on "opposite sides of the 
slit 16. The oval recesses 19 both extend to the slit 16. 
The expansion element 18 is oval around and rotatable around 

20 a rotation axis extending at right angles to the axis of the 
bolt. As shown in figure 6, in a cross-sectional view 
parallel to the axis of rotation of the expansion element, 
the expansion element is substantially barrel-like in shape 
having inclined side wall portions 22 and a parallel sided 

25 central portion 23. The expansion element is snap-fitted 
into the cavity 17 and recovery of the annular body retains 
the element. 

The expansion element 18 is provided with a hexagonal 
cavity 20 which is arranged for engagement by a 

30 corresponding tool such as an alien key. 

When the tool is used to rotate the expansion element 
it is moved to the first position as shown in figure 4 and 
this causes the slit to open against the inherent resilience 
of the nut. Consequently, there is an increase in diameter 

35 of the internal thread of the nut to an extent that enables 
the nut to be freely threaded onto the intended bolt 21 
under hand torque, a step conveniently effected with the 
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tool removed. I The nut 10 can be tightened by hand spanner 
or other tool such as a pneumatic socket spanner to its 
desired tension. Then, the tool can be used to rotate the 
expansion element from the first position to the second 

5 position as shown iir figure 3, thereby permitting the slit 
to close under the inherent resilience of the nut body 11 
towards its normal position and causing the nut 10 to 
tightly clamp ;about the threaded bolt 21. 

When it is desired to remove the nut 10, the reverse 

10 procedure is adopted with the tool being engaged in the 

hexagonal cavity 20 and rotated to move back the expansion 
element to the first position (as shown in figure 4) thereby 
releasing the clamping force of the nut on the threaded bolt 
21. 

15 When the nut 10 is wound down a threaded bolt or the 

like, it seat* on the washer 28 with the surfaces 15 and 27 
co-operating ta prevent radial outward expansion of the nut 
10. The tapef of the washer is preferably the same as the 
taper of >the thread of the bolt or nut so that when the 

20 expansion element 18 is moved to the first position of „ 

figure 4, the^ut 10 will move down the nut to further mate 
with the washer 28 due to the wedging cooperation of the 
threads on the "-nut 10 and the bolt. 

.The size of the slit 16 varies with the size of the 

25 intended bolt* For a typical nut of 20 mm size (ie. 

dimensioned to fi^a ? bolt of threaded diameter 20 mm) , the 
width of the slit when in the unexpanded position is 
suitably^ 2 .28 mm. Whilst in the expanded position, the slit 
has width of 2.81>mm. When clamped about a stud or bolt, 

30 the width of the slit is 2.57 mm. The nut may suitably be 
formed of £ high tensile steel such as a Grade 8 steel which 
typically includes 0 .4% carbon , 0-8% magnesium , 0.9% 
chromium and 0 . 2%^olybdenum. 

In another typical embodiment, the nut suitable for 

35 use in heavy, engineering such as the petroleum industry is 
2H nut used in various sizes. Before use, the slit would be 
v about 4.69 mm; width whilst when expanded, it would be 
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approximately 5.69 mm wide. When clamped about a bolt or 
stud, the slit width would reduce to 5.17 mm. 

The nut could be formed basically by conventional 
nut-making technology including the domed end but without 
5 the slit 16 , and with the threaded bore being, for example, 
1 mm in diameter less than a conventional nut of the same 
size. The slit can be made by any conventional cutting 
process and the oval centrally placed recess 17 milled out 
by automatic machines. Heat treatment is then effected 

10 typically by a hardening operation from 850 degrees C with a 
quench e.g. in oil followed by a tempering operation to 
about 450 degrees C followed by a cooling technique e.g. in 
air. The resultant nut has a degree of resilience suitable 
for the present purposes. 

15 Referring now to figures 7 and 8, there is 

illustrated an alternative embodiment of nut 24 according to 
the present invention which is similar to the embodiment of 
figures 1 to 4 and in which like features have been given 
like numerals. In this embodiment however, a tool 25 is 

20 associated with the nut 24, the tool 25 being provided at 
one end with a portion 26 of similar form to the expansion 
element 18 except that in this instance the portion 26 is of 
reduced size so as to enable it to be removably retained 
within the recess 19. It will thus be apparent that when 

25 the tool 25 is rotated between the respective positions 

shown in figures 7 and 8, the slit 16 will open and close to 
permit the nut 24 to be engaged with a bolt and be easily 
rotated about the bolt, and permit the nut 24 to clamp about 
the bolt respectively. In the non-clamping or first 

30 position as shown in figure 7, the tool 25, as illustrated, 
extends in a direction generally longitudinally of the bolt 
so as to permit the nut 24 to be freely rotated on the bolt. 

A third embodiment of the present invention is 
illustrated in figures 9 and 10. Again this embodiment is 

35 similar to the first embodiment of figures 1 to 4 and like 
features have been given like numerals. In this embodiment, 
however, the shape of both the expansion element 18 and 
recess 19 differs from the first embodiment. 
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As. illustrated in figures 9 and 10, the expansion 
element 18 is substantially cylindrical in shape having an 
oval cross section. The element 18 has generally parallel 
sides except for the edge 26 of the upper end 27 of the 
5 element 18 which is chamfered. The cavity 17 is arranged 
with recesses Staving parallel sides, and is sized to be 
slightly larger than the expansion element such that the 
expansion element can be received in the cavity in the 
second position without requiring expansion of the slit 16. 
10 Once. located in the cavity 17, the expansion element 

18 is caused to be held captive therein by pin punching the 
nut on opposite sides of the outer, edge 28 of the recess. 
By pin punching the outer edge of the nut, material is 
displaced over the opening of each recess 19 and this 
15 displaced material forms retaining lug 29 which are 

sufficient to maintain the expansion element captive in the 
cavity 17. By having the upper edges 26 of the expansion 
element chamfered* it^ ensures that the retaining lugs 29 do 
not inhibit rotation 'of the expansion element within the 
20 cavity. With this arrangement, the expansion element is 
held captive within the cavity but is still free to rotate 
from the second position to the first position wherein the 
expansion el emejit causes expansion of the slit 16. 

Compared with a conventional nut, which is free 
25 spining on its bolt/, the present nut in any of its embodied 
forms can have a clamping effect around the bolt thereby 
spreading the load over a considerable length of 
screw-threading on the bolt. By contrast when a 
conventional nut is under tension, dilation tends to occur 
30 thereby tending to increase the clearance between the 
threads on the nut and bolt. 

Tests have been made on nuts of approximately 20 mm 
size. All nuts were Grade 8 high tensile steel hardened 
from $50 degrees C and oil tempered to varying 
35 temperatures. It has been found in destruction tests that 
the Grade 8 bolts: used broke before any failure of the nut. 
Typically boJ.tf failure occurred at around 240 kN. 
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The torque required to move a 2 inch self locking nut 
located on a bolt thread but unexpanded has been found to be 
about 200 foot pounds, which clearly illustrates that the 
nut is highly resistant to loosening under vibration. Tests 

5 showed that the nut would not move under these conditions. 

In many applications the coned end of the nut will be 
reversed in use and the coned washer not used, A 
conventional washer and the flat end of the self locking nut 
is more than strong enough for general use when tightening 

10 is done with a conventional spanner. When extended handle 
spanners and impact wrenches are used it is desirable to 
reverse the nut and to use it as shown in figure 1 with a 
coned washer. 

At least preferred embodiments of the invention 

15 permit the following advantages to be achieved: 

(i) The nut can be used many times as it has been 
found that its necessary characteristics can be preserved 
despite periods of use, substantial vibration during periods 
of service, removal and re-application. Obviously the nut 

20 cannot safely be used again if it has been damaged or 

stressed during removal, e.g. due to an excessively corroded 
exposed bolt. 

(ii) In the event that the nut cannot be removed, 
the nut can be opened up by a chisel hammered into the 

25 longitudinal slit there by permitting the nut to be rotated 
and removed. This nut should then be discarded. 

(iii) If by accident the nut is not tightened onto a 
washer or workpiece but the expansion element is moved to 
the second position, the nut is unlikely to become loose 

30 even when subject to severe vibration because of the 
clamping forces of the nut on the thread. 

(iv) Nuts can be manufactured economically and 
manufacture can be based on conventional nut production 
techniques; essentially conventional coned nuts are formed 

35 with a smaller diameter thread and then subjected to 

additional processing steps to provide the requisite slit, 
the oval recess and the preferred heat treatment is then 
applied. 

i 
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Use of the present invention can be advantageous in 
applying frictional forces over most if not virtually all 
the portfton of the bolt thread within the envelope of the 
nut body and this is in contrast to known stiff nuts. 

5 Furthermore,, nuts embodying the present invention may be 
accepted as effective on bolts which are either slightly 
oversize or slightly under the nominal design size. 

Yet another feature which embodiments of the 
invention can/ provide is a nut which does not function in a 

10 manner which damages or. deforms the thread on either the nut 
or the bolt. 

Since niits embodying the present invention can be 
designed to be/substantially of conventional shape and 
dimension but Slaving a slightly less thread diameter 
15 conventional spanners may be used with the nuts . 

In use where a coned washer is eliminated and 
replaced with a coned entrance to the bolt hole, the nut and 
bolt combination is much lighter than a conventional nut, 
thereby being less costly and taking up less space. 
20 in addition* university tests have shown nuts 

according to. the invention, even when used without coned 
washers, expand a negligible amount when applied to bolts or 
studs subjected to load tests above their ultimate strength 
such that the bolts break. When coned washers are employed, 
25 the nuts contract a minimal amount and in all cases bolt 

failure occurs before the nut yields. Consequently, in all 
cases the nut has been able to be reused after testing. 

It is common practice to have one or two turns of a 
thread protruding above a nut. However, nuts of the present 
30 invention permit the end of a stud or bolt to be positioned 
flush with the top end 'Of the nut. Such a configuration 
provides overall a lighter, more acceptable and cost 
efficient structure. Aircraft design in particular, could 
adopt this strategy to decrease the overall weight and 
35 increase 1 the equivalent extra cargo capabilities. 
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THE CLAIMS: 

1. A nut comprising an annular body having first and 
second ends extending around an axis with a screw-threaded 

5 interior passage extending along said axis and a slit 

extending outwardly from the interior passage to the outer 
side of the annular body and extending axial ly from the 
first end to the second end, the nut being of resiliently 
expandable form for fitting to an intended bolt and being 

10 biased by the resilient material from which the nut is made 
into a normal position wherein the interior passage has a 
significantly reduced diameter compared with the diameter of 
the intended bolt such that when fitted on the bolt, the nut 
has a high resistance to rotation, an expansion element 

15 being retained in the annular body and being, rotatable 
between a first position wherein the expansion element 
causes the slit to open against the inherent resilience of 
the nut to permit the nut to be freely threaded onto the 
bolt, and a second position wherein the expansion element 

20 allows the slit to close under the influence of the inherent 
resilience of the nut towards or to the normal position such 
that the nut, when located on the bolt, is caused to clamp 
tightly on the bolt. 

25 2. A nut as claimed in claim 1, wherein the expansion 

element incorporates engagement means adapted for engagement 
with a corresponding tool to facilitate movement of the 
expansion element between the first and second positions. 

30 3. A nut as claimed in claim 2, wherein the engagement 
means comprises a multisided cavity. 

4. A nut as claimed in either claim 2 or 3 wherein an 
access aperture intersects with the slit and is of greater 
35 width than the slit and is dimensioned for accommodating the 
corresponding tool. 
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5. A nut. as claimed in any one of claims 2 to 4, wherein 
the corresponding tool is fixed to the engagement means. 

6. A nut as claimed in any one of the preceding claims 

5 wherein the expansion element is retained in a cavity formed 
in the body of. the nut, the cavity intersecting with said 
,' slit. ' 

7. A nut as claimed in claim 6, wherein the cavity 

10 comprises part-oval, recesses formed in the body of the nut 
on opposite sides of the slit. 

8. A nut ad claimed in either claim 6 or 7, wherein the 
expansion element is wholly captive within the cavity. 

9. A nut as claimed in plaim 8, wherein the expansion 
element, in cross-sedt ion view parallel to an axis about 
which the expansion element is rotated is barrel-like in 
shape, and adapted to be fitted into the cavity by a 

20 snap-fit* v 

10. A nut as claimed in. claim 8, wherein the expansion 
element is substantially cylindrical in shape having first 
and second ends interconnected by a continuous wall surface, 

25 the expansion element being held captive within the cavity 
by way of retaining lugs which extend from the annular body 
over the opening of the cavity, the retaining lugs being 
located at or adjacent the outer side of the annular body. 

30 11. A nut is claimed in claim 10, wherein the retaining 
lugs are formed by pin punching the outer side of the 

annular body at or adjacent the outer edge of the cavity. 

• ■?■ • 

12. A, nut qs claimed in claim 10 or 11, wherein the edge 
35 of the first end of ' the expansion element is chamfered. 
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13. A nut as claimed in any one of claims 3 to 12, 
wherein the cavity is located midway between the first and 
second ends of the annular body. 

5 14. A nut as claimed in any one of the preceding claims, 
wherein the expansion element is oval in cross sectional 
view taken at right angles to the axis which the expansion 
element is rotated. 

10 15. A nut as claimed in any one of the preceding claims, 
wherein the annular body has at one end a ramp-likei profile 
which is adapted for co-operation with a corresponding 
configured seat on a washer or workpiece. 

15 16. A nut as claimed in any one of the preceding claims 
and wherein the nut is of steel selected to suit a 
manufacturing process by which the nut is made, the 
manufacturing process including providing the longitudinal 
slit, cold pressing the nut to close the slit thereby 

20 achieving partial plastic deformation, and removing the 

pressure, the longitudinal slit recovering in width to have 
a thickness approximately half of that with which it was 
originally formed. 

25 17. A nut as claimed in any one of claims* 6 to 12, 

wherein the nut is manufactured by the process comprising 
the steps of: 

a) providing an annular body having first and second 
ends extending around an axis with a screw threaded interior 

30 passage extending along said axis, said interior passage 

having a diameter less than the diameter of an intended bolt; 

b) milling a cavity in the outer side of the annular 
body sized to receive an expansion element therein; and 

c) cutting a slit in the annular body, wherein the 
35 slit extends outwardly from the interior passage to the 

outer side of the annular body and axially from the first to 
the second end and is arranged to pass through the cavity in 
the outer side of the annular body. 

| SUBSTITUTE SHEET ] 
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18. A nut as claimed in any one of the preceding claims 
and wherein said, nut is of a high tensile steel including 
approximately 0.4% carbon, 0.8% magnesium, 0.9% chromium and 
0.2% molybdenum. 

5 . ' . 

19. A nut ag claimed in any one of the preceding claims 
and wherein the nut was produced by heat treating the nut 
with a high teteperature initial treatment and a subsequent 
lower temperature tempering operation to provide a tough and 

10 resilient characteristic in the nut. 

20. A nut as claimed in claim 19 and wherein said heat 
treatment included; heating to approximately 850 °C and 
cooling, and subsequent re-heating to approximately 450 °C 

15 and quenching in aft tempering operation. 

f' ' ' . 

21. A kit of parts comprising: 

a) a nut comprising an annular body having first 
and second ends and extending around an axis with a 

20 screw-threaded interior passage extending along said axis, a 
slit extending: outwardly from the interior passage to the 
outerside of pie annular" body and extending axially from the 
first end to iHe second end, and a recess formed in the 
annular body and extending to the slit; and 

25 b) an expansion element shaped and dimensioned to 

be retained i& the recess, rotatable therein about a 
rotation axis between first and second positions, the 
expansion element being assymetrically shaped about the 
rotation axis such that movement of the expansion element 

30 from the second position to the first position causes the 

slit tp open thereby increasing the diameter of the interior 
passage of the annular body so that the nut becomes freely 
rotatable on" si bolt on, which, it is intended to be fitted. 
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